Intracellular routing and release of caseins and growth hormone produced into milk from transgenic mice.
Growth hormone (GH) secretion, in mammary tissue from transgenic mice, containing a chimeric gene composed of the regulatory region of whey acidic protein gene and the structural region of GH gene, was compared to casein secretion. GH was expressed in milk and for a small percentage (1:1000) in blood as revealed by SDS-polyacrylamide gel electrophoresis and radioimmunoassay. As attested by immunofluorescence and immunogold electron microscopy, caseins and GH followed the same secretory pathway. However, contrary to caseins, which are essentially in micellar form, GH was detected in a nonaggregated form in secretory vesicles and in the lumen of the acini. Newly synthesized caseins and GH were carried simultaneously, mainly to the lumen of the acini, but also to the base of the cell. Secretion of newly synthesized proteins was increased by prolactin (PRL). As shown by immunoblotting, the proportion of GH versus other proteins, secreted in the presence of PRL was not modified, suggesting that GH secretion is subjected to the same hormonal regulation by PRL as other milk proteins. These results show that, in lactating mammary epithelial cells from transgenic mice, a recombinant GH and the caseins are carried simultaneously to the lumen and suggest that secretion of both proteins is increased by PRL during the same time course. Transport of these newly synthesized proteins occurs also to the base of the cell.